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These factors tend to cluster at the population level, with some people having multiple health risk factors (an overall unhealthy lifestyle) and others having multiple health-promoting factors (an overall healthy lifestyle) 2, 3 ; the causes of this clustering are not well understood, however. Work-related psychosocial stress may be one (possibly modifiable) factor influencing or contributing to adoption or maintenance of a healthy or unhealthy lifestyle. For instance, some people who experience stress may not find time to exercise or eat a healthy diet, or they may attempt to alleviate stress by smoking or drinking excessive amounts of alcohol, whereas others may choose healthy behaviors (e.g., exercise) as a way of coping with stress. 4 Work and workplace-related issues are common sources of stress. A better understanding of the association between workrelated stress and overall health-related lifestyle is important because there is evidence from studies of cardiovascular diseases and cancer that combinations of lifestyle risk factors may induce larger risks of adverse health outcomes than the sum of the separate effects of the same factors 2,5---7 ; there is also evidence that the co-occurrence of multiple healthy lifestyle factors has a protective effect against many diseases, including stroke and cancer. 8---10 Psychosocial stress at work has been shown to be associated with individual unhealthy lifestyle factors such as smoking, 11---14 heavy alcohol consumption, 15---17 physical inactivity, 18---21 and obesity. 22---26 However, the relationship between work-related stress and the co-occurrence of healthy and unhealthy lifestyle factors remains poorly understood. We investigated the associations of workrelated psychosocial stress, operationalized as job strain, with overall healthy and unhealthy lifestyles, operationalized as the co-occurrence of unhealthy and healthy lifestyle factors. We hypothesized that the association between job strain and health-related lifestyles would be stronger than the association between job strain and each individual unhealthy lifestyle factor. To examine these issues, we conducted a meta-analysis of data from 11 prospective European cohort studies.
METHODS
We used pooled individual-level data from 11 studies conducted in 6 European countries: Belstress (Belgium) 27 ; the Finnish Public Sector Study (FPS; Finland) 28 ; Gazel (France) 29 ; the Health and Social Support Study (HeSSup; Finland) 30 ; the Heinz Nixdorf Recall Study (HNR; Germany) 31 ; Kooperative Gesundheitsforschung in der Region Augsburg studies 1, 2, and 3 (KORA 1---3; Germany) 32 ; the Whitehall II Study (United Kingdom) 33 ; and Work, Lipids, and Fibrinogen (WOLF) Norrland and Stockholm (Sweden). 34, 35 Each of these studies was part of the IPDWork (Individual-Participant Data Metaanalysis of Working Populations) Consortium, a collaborative meta-analysis project established at the Four Centers Initiative meeting (a meeting of stress researchers from University College London, the Institut National de la Santé et de la Recherche in Paris, the University of Dusseldorf in Germany, and Karolinska Institutet in Stockholm) in London in 2008. 36 The overall aim of the consortium is to investigate the relationships between work-related psychosocial stress and disease. Details on the design and samples of the individual studies included in our analyses have been published previously (brief descriptions, with references to previous publications, are provided in Appendix A, available as a supplement to the online version of this article at http://www.ajph.org).
Ascertainment of Lifestyle Factors
The health-related lifestyle factors assessed in our study were body mass index (BMI), tobacco smoking, alcohol intake, and leisuretime physical activity. BMI (defined as weight in kilograms divided by the square of height in meters) was calculated from participants' height and weight, which were self-reported in 3 studies (FPS, Gazel, HeSSup) and measured at a medical examination in the other 8 studies (Belstress, HNR, KORA 1---3, Whitehall II, WOLF Stockholm, and WOLF Norrland). We grouped BMIs into 3 categories (according to the World Health Organization's recommendations . We ascertained smoking, alcohol intake, and physical activity status from participantcompleted questionnaires in all studies. Participants were classified as nonsmokers (including those who had never smoked and ex-smokers) or current smokers. Alcohol intake was ascertained according to the total number of alcoholic drinks participants consumed in a week (1 drink was defined as approximately equivalent to 10 g of ethanol). Participants were grouped into 3 categories: nondrinkers, moderate drinkers (women: 1---14 drinks/week; men: 1---21 drinks/week), and heavy drinkers (women: ‡ 15 drinks/week; men: ‡ 22 drinks/ week). This categorization was based on current public health guidelines and estimated thresholds for harmful alcohol intake.
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We categorized leisure-time physical activity according to the World Health Organization's recommendations on the minimum amount of activity that confers health benefits. 41 Individuals were classified as either inactive (no physical activity, < 2.5 hours of moderate activity/week, or < 1.25 hours of vigorous activity/week) or active ( ‡ 2.5 hours of moderate activity/week or ‡ 1.25 hours of vigorous activity/week).
Definitions of Healthy and Unhealthy Lifestyles
We defined a healthy lifestyle as having 4 healthy lifestyle factors: being normal weight (BMI = 18.5---24.9 kg/m 2 ), being a nonsmoker, drinking moderate amounts of alcohol, and being physically active during leisure time.
An unhealthy lifestyle was defined as having 4 unhealthy lifestyle factors: being underweight or overweight (BMI < 18.5 or ‡ 25 kg/m 2 ), being a current smoker, not drinking or drinking more than recommended amounts of alcohol, and being physically inactive during leisure time.
Moderate drinking was defined as healthy and complete abstinence from alcohol as unhealthy because there is evidence that moderate alcohol consumption is associated with decreased cardiovascular disease risk. 42 However, this categorization should not be interpreted as advice for individuals abstaining from alcohol to take up drinking for health reasons, and we also conducted a sensitivity analysis in which abstinence from alcohol was excluded from the definition of an unhealthy lifestyle. Participants with missing data on any of the lifestyle factors (BMI, alcohol intake, smoking, or physical activity) were excluded from the analyses (n = 30 214, or 20% of all potential participants).
Ascertainment and Definitions of Work Stress Exposures
Job strain was ascertained in all studies with sets of questions (or items) from the Job Content Questionnaire or the Demand-Control Questionnaire, 43, 44 which were included in the baseline self-report questionnaire in each study. A detailed description of the questionnaires, the job demands and job control scales, and their harmonization across the IPDWork Consortium studies has been provided elsewhere. 45 Briefly, mean scores for job demands items and job control items were calculated for each participant. Participants with a job demands score higher than the study-specific median score were defined as having high job demands, and those with a job control score lower than the study-specific median score were defined as having low job control. Job strain was analyzed as a set of binary and categorical variables. The job strain categories were as follows: high strain (high demands and low control), active job (high demands and high control), passive job (low demands and low control), and low strain (low demands and high control). The binary variable was defined as job strain (high demands and low control) versus no job strain (all other categories). Participants with missing data on more than half of the job demands or job control items (n = 1927, or 1% of all participants) were excluded from the analyses.
Ascertainment and Definitions of Covariates
Gender and age were ascertained from population registries or from the participants at a medical examination in 5 studies (FPS, Gazel, HNR, WOLF Norrland, WOLF Stockholm) and from participant-completed questionnaires in 6 studies (Belstress, HeSSup, KORA 1---3, Whitehall II). Age in years was modeled as a continuous variable.
Socioeconomic position was defined according to occupational title, which was obtained from employers' registers in 2 studies (FPS, Gazel) and from participant-completed questionnaires in 8 studies (Belstress, HNR, KORA 1---3, Whitehall II, WOLF Norrland, WOLF Stockholm). In one study, HeSSup, socioeconomic position was defined on the basis of the participant's self-reported highest level of completed education. We grouped socioeconomic position into 3 categories: low, intermediate, or high. Participants who were self-employed or who had missing data on job title were grouped into the "other" socioeconomic category (n = 2053; 1.7%).
Statistical Analyses
We pooled individual-level data from the studies into a single data set. Our crosssectional analyses of job strain exposures and lifestyle were based on data from all 11 studies. Longitudinal analyses of changes in job strain exposures and lifestyles during follow-up were undertaken in 4 studies (Belstress, FPS, HeSSup, Whitehall II), each of which included a second assessment of both job strain and lifestyle factors. The cross-sectional and longitudinal analyses were based on the 118 701 and 43 971 individuals, respectively, who had complete data on job strain, age, gender, socioeconomic position, BMI, smoking, alcohol intake, and leisure-time physical activity.
We conducted the t test and the v 2 test to compare covariate data for the individuals excluded from and included in the analyses. Although the 2 groups were similar in terms of average age at baseline (44 years), excluded individuals were slightly more likely to be male (55% vs 47%; P < .001).
We used logistic regression models to investigate the associations of job strain with healthy and unhealthy lifestyles and estimated odds ratios (ORs) for rare outcomes (outcomes that occurred among 11% or fewer of the participants, such as job strain at follow-up among those with no strain at baseline). When the outcomes were not rare (those that occurred in > 11% of cases), prevalence ratios (PRs) from modified Poisson regression models were used, because odds ratios would have been likely to overestimate any associations. 46 We defined individual studies as clusters in the models and calculated robust standard errors to account for the within-study similarity of the observations. Models adjusted for age and gender and models adjusted for age, gender, and socioeconomic position were run for all exposure---outcome pairs. We used Stata SE version 11.0 (StataCorp LP, College Station, TX) in conducting our analyses.
RESULTS
The characteristics of the participants included in our analyses are presented in Table  1 . In the cross-sectional analyses of single lifestyle factors and job strain, individuals who were underweight were slightly more likely to report job strain (OR adjusted for age, gender, and socioeconomic position = 1.17; 95% confidence interval [CI] = 1.07, 1.27), as were smokers (OR = 1.14; 95% CI = 1.05, 1.24) and nondrinkers (OR = 1.16; 95% CI = 1.06, 1.28). Physically inactive individuals were more likely to report job strain (OR = 1.15; 95% CI = 1.04, 1.27) than those who were active. Job strain was not associated with being overweight or drinking more than the recommended amount of alcohol. Of the 118 701 people included in our analyses, 18 483 (16%) had a healthy lifestyle (no unhealthy lifestyle factors). The majority of the participants (n = 100 218; 84%) had some combination of unhealthy lifestyle factors: 37 466 (32%) had 1 such factor, 39 258 (33%) had 2, 19 579 (16%) had 3, and 3915 (3%) had 4 (i.e., an unhealthy lifestyle).
Cross-Sectional Analyses
Cross-sectional associations of job strain with unhealthy and healthy lifestyles are shown in Table 2 . With unhealthy lifestyle as the outcome, analyses adjusted for age, gender, and socioeconomic position showed that individuals in high-strain jobs and active jobs were, respectively, 34% and 25% more likely than those in low-strain jobs to have an unhealthy lifestyle. There was no clear evidence of an association between having a passive job and having an unhealthy lifestyle. The association between job strain and unhealthy lifestyle was slightly attenuated in the sensitivity analysis, in which abstinence from alcohol was not included in the definition of an unhealthy lifestyle (sensitivity analysis: OR = 1.15; 95% CI = 1.01, 1.30; main analysis: OR = 1.25; 95% CI = 1.12, 1.39).
In the converse analyses with healthy lifestyle as the outcome in the model, individuals who reported job strain were 11% less likely to have a healthy lifestyle than individuals who did not report job strain, independent of age, gender, or socioeconomic position. People in active, passive, and high-strain jobs were less likely than those in low-strain jobs to have a healthy lifestyle, but the association estimates for these categories did not markedly differ from one another. When the analysis was restricted to those with unhealthy lifestyles or healthy lifestyles (i.e., those with other combinations of lifestyle factors were excluded), job strain was associated with 1.39 (95% CI = 1.13, 1.71) times the odds of having an unhealthy lifestyle (all 4 unhealthy lifestyle factors). This association was only slightly attenuated in the sensitivity analysis in which alcohol abstinence was not a criterion for defining an unhealthy lifestyle (OR = 1.21; 95% CI = 1.06, 1.38).
Longitudinal Analyses
A total of 43 958 participants in 4 studies had repeated measures data available on job strain and lifestyle factors. The time between baseline and follow-up varied slightly between participants and studies: the follow-up occurred 4 to 8 years after baseline in Belstress, 2 to 4 years after baseline in FPS, 5 years after baseline in HeSSup, and 3 to 9 years after baseline in Whitehall II. Longitudinal associations of job strain at baseline with lifestyle at follow-up, by categories of baseline lifestyle, are shown in Figure 1 (see also Appendix B, available as a supplement to the online version of this article at http://www.ajph.org).
Of the 34 034 individuals who did not have a healthy lifestyle at baseline (i.e., who had 1---4 unhealthy lifestyle factors), approximately 10% had adopted a healthy lifestyle (no unhealthy lifestyle factors) by follow-up. After adjustment for age, gender, and socioeconomic position, job strain (vs no strain) at baseline was not associated with a healthy lifestyle at follow-up (OR = 0.92; 95% CI = 0.82, 1.03; Appendix B). However, Figure 1 shows that among individuals who did not have a healthy lifestyle at baseline, those with high-strain or passive jobs at baseline were less likely to have adopted a healthy lifestyle by follow-up than individuals in low-strain jobs.
A shift from a healthy lifestyle to an unhealthier one was more common than the other way around. Of the 9937 individuals who had a healthy lifestyle at baseline (i.e., no unhealthy lifestyle factors), 42% had drifted to a less healthy lifestyle (1---4 unhealthy factors) by follow-up (Appendix B). There was no clear evidence in this group of participants of an association between the binary job strain variable or most job strain categories at baseline and having drifted into an unhealthy lifestyle by follow-up (Appendix B). Having all 4 healthy lifestyle factors, that is, being normal weight, being a nonsmoker, drinking moderate amounts of alcohol, and being physically active during leisure time. Association estimates are prevalence ratios.
However, those with active jobs at baseline were slightly more likely than those with low-strain jobs at baseline to have drifted into an unhealthy lifestyle by the follow-up (PR = 1.04; 95% CI = 1.02, 1.06).
To investigate possible reverse causality, we modeled the longitudinal associations between baseline lifestyle and job strain at follow-up according to baseline job strain exposure. The results of these analyses, adjusted for age, gender, and socioeconomic position, are shown in Table 3 . Among individuals who reported no strain at baseline, those who had a healthy lifestyle at baseline were 10% less likely than those who did not to report job strain at follow-up, independent of age, gender, or socioeconomic position (OR = 0.90; 95% CI = 0.83, 0.96). Among individuals with job strain at baseline, lifestyle at baseline was not associated with job strain at follow-up.
DISCUSSION
In our cross-sectional analyses, individuals who reported job strain were less likely than those who reported no job strain to have an overall healthy lifestyle (i.e., to have a normal weight, not smoke, drink moderate amounts of alcohol, and be physically active in their leisure time). In our longitudinal analyses, individuals with high-strain jobs or passive jobs at baseline were less likely to have adopted a healthy lifestyle by follow-up than individuals with low-strain jobs at baseline. Also, among individuals who reported no job strain at baseline, those with a healthy lifestyle were slightly less likely than those with other combinations of lifestyle factors to report job strain at follow-up.
We hypothesized that the association between job strain and overall health-related lifestyle would be stronger than the association between job strain and each individual unhealthy lifestyle factor. In our previous analyses based on IPD-Work Consortium data, job strain was associated with individual health behaviors, but the associations were modest in size. In those analyses, job strain was associated with 1.11-fold odds of being a current smoker, and the corresponding odds ratios for heavy alcohol consumption, complete abstinence from alcohol, and physical inactivity were 1.12, 1.10, and 1.17, respectively. 47---49 Job strain was also associated with approximately 1.1-fold odds of obesity as well as underweight. 50 However, in both this study and our previously published analyses, our estimates of the associations of job strain with overall healthy or unhealthy lifestyles were only marginally larger than the associations of job strain with each individual health behavior. We are aware of only 2 previous studies of the associations between measures of psychosocial work stress and the co-occurrence of health-related lifestyle factors; the data used in both of these investigations were derived from the FPS, also one of the constituent studies in our meta-analysis. In one of these studies, high-strain and passive jobs were associated with 1.3-fold to 1.4-fold odds of having multiple unhealthy lifestyle factors 11 ; in the other, high effort---reward imbalance (another indicator of work-related stress) was also associated with having multiple unhealthy lifestyle factors. 51 Our estimates of associations were similar in both direction and magnitude to those reported previously; unlike previous analyses, however, our meta-analysis included participants in a broad range of age groups from multiple sectors of work and several European countries. Taken together, the findings presented here and the results of previous studies lend credibility to the existence of a modestsized association between job strain and overall healthy and unhealthy lifestyles and to our estimates of associations being generalizable across different fields of work and countries.
Limitations and Strengths
We used a well-recognized and validated measure, job strain, to assess work stress exposures. 43 However, data on job strain, as well as smoking, alcohol intake, and physical activity, were self-reported by participants in all of the studies included in our analysis. Also, BMI was based on self-reported weight and height in 3 studies. Thus, it is likely that there was some degree of misclassification of these lifestyle indicators. 52---57 Also, although the age and gender distributions of the individuals included in and excluded from our analyses were broadly similar, a relatively large number of potential participants had missing data on 1 or more lifestyle variables, and excluding them may have reduced the precision of our estimates. Furthermore, residual confounding from possible common causes of job strain and health behaviors (e.g., personality and coping styles or stress from other sources such as adverse life events) may have influenced our findings.
An important strength of our analyses is that we used a large set of harmonized individual-level data from 11 European studies, increasing the generalizability of our findings as well as the precision of our association estimates. In some of the individual studies included in our meta-analysis, the associations between job strain and health behaviors had been previously investigated and the findings published; in other studies, our meta-analysis represents the first time these associations have been examined. A major advantage of a meta-analysis such as ours, which was based on individual-participant data from both published and unpublished studies, is that it is less prone to publication bias, which may distort the findings in literaturebased meta-analyses. 36 
Conclusions
Taken together, our findings suggest that psychosocial work stress, operationalized as job strain, is associated with individual lifestyle factors as well as their co-occurrence. Some job characteristics and lifestyle factors may also change simultaneously and predict change in one another over time, but no consistent pattern in such changes was apparent. Therefore, although reducing work-related psychosocial stress would undoubtedly increase the psychological well-being of the working population, it is unlikely to be an important target for any policy or intervention aiming to influence health-related lifestyle factors or overall lifestyle.
Further research is needed into efficient ways at the organizational level for employers to reduce psychosocial stress at work, such as by monitoring staffing levels and reorganizing tasks. Also, employers could encourage and facilitate adoption and maintenance of healthy lifestyles in their workforce by, for example, supporting smoking cessation programs or opportunities for physical activity, including allowing employees to take time off to participate in these initiatives and subsidizing their cost. j
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